Regulation of Bax activation and apoptotic response to UV irradiation by p53 transcription-dependent and -independent pathways.
The Trp53 tumor suppressor gene product (p53) functions in the nucleus to regulate proapoptotic genes, whereas cytoplasmic p53 directly activates proapoptotic Bcl-2 proteins to permeabilize mitochondria and initiate apoptosis. Here, we demonstrate that both p53 transcription-dependent and -independent pathways contribute to UV-induced apoptosis. First we show that Pifithrin-alpha, a small molecule inhibitor of p53 transcriptional activity, delays Bax translocation and cell death by UV irradiation. Then using CHX (cycloheximide) to prevent new protein expression in response to p53, we also find that Bax translocation and cell death by UV irradiation are delayed. Furthermore we find that overexpression of Bcl-x(L), an inhibitor of cytoplasmic p53 after UV irradiation, prevents cell death. Finally, we observe that Pifithrin-alpha and CHX effectively inhibit PUMA expression by UV irradiation. Taken together, these data indicate that the nuclear p53 promotes PUMA expression, which then displaces cytoplasmic p53 from Bcl-x(L), allowing p53 to induce mitochondrial permeabilization, thereby triggering apoptosis.